Cryomorphaceae and showed highest similarity to Brumimicrobium glaciale IC156 T (95.4 %).
The phylum Bacteroidetes (Garrity & Holt, 2001 ) consists of four large classes, Bacteroidia, Cytophagia, Flavobacteriia and Sphingobacteriia, and each class comprises only a single order (Ludwig et al., 2010) . The family Cryomorphaceae was proposed as a member of the order Flavobacteriales by Bowman et al. (2003) . At the time of preparing this manuscript, the family encompassed eight genera, Brumimicrobium, Crocinitomix, Cryomorpha (Bowman et al., 2003) , Fluviicola (O'Sullivan et al., 2005) , Owenweeksia (Lau et al., 2005) , Lishizhenia (Lau et al., 2006) , Wandonia (Lee et al., 2010) and Salinirepens (Muramatsu et al., 2012) , isolated from abalone, sea ice, sediment, seawater or freshwater environments. In the present study, we describe a mesophilic bacterial strain designated YH207
T isolated from tidal flat sediment as a member of a novel species in the genus Brumimicrobium based on 16S rRNA gene phylogeny and biochemical characteristics.
Strain YH207
T was isolated from tidal flat sediment at Yeongheung-do on the coast of the Yellow Sea, Korea (37 u 169 N 126 u 269 E). One gram of tidal flat sediment was homogenized, diluted with sterile seawater and spread on marine agar 2216 medium (MA; Difco). Inoculated plates were incubated at 25 uC for 3 days and individual colonies were isolated from MA on the basis of morphological differences. After primary isolation and purification, strain YH207
T was cultivated at 25 u C on the same medium for biochemical and physiological characterization and stored at 280 u C in marine broth 2216 (MB; Difco) supplemented with 20 % (v/v) glycerol.
Unless otherwise stated, phenotypic characterization of strain YH207
T was conducted according to procedures described by Kwon et al. (2005) and Yang et al. (2006) . Gliding motility was investigated according to the method described by Bowman (2000) using bacteria grown for 24 h at 25 u C. The temperature for growth was tested in MB at 12 different temperatures from 5 to 50 u C in a temperature gradient incubator (TVS126MA; Advantec) for up to 2 days. The range of tolerance of NaCl was tested in MB prepared with distilled water and supplemented with commercial sea salts (Sigma; 0-10 % sea salts, w/v). The range of pH tolerance was determined from pH 4 to 10 in MB adjusted using 10 mM MES (pH 4-6), HEPES (pH 6-8) or AMPSO (pH 8-10) as biological buffers. Oxidase and catalase tests were performed according to the protocols described by Smibert & Krieg (1994) . Hydrolysis of casein, starch and chitin was tested in MB according to the methods given by Bowman et al. (1998) . The biochemical properties of strain YH207 T were investigated by using API 20E, API 20NE and API ZYM strips (bioMérieux) and Microlog GN2 plates (Biolog) with a cell suspension prepared in a 2 % sea salt (Sigma) solution. To confirm anaerobic growth, cells were inoculated into deoxygenated nitrogen-purged MB in serum vials capped with aluminium seals and cultivated at 25 u C for 2-3 days. The physiological, biochemical and morphological characteristics of strain YH207
T are listed in the species description and in Table 1 .
Genomic DNA extraction and amplification and sequencing of the 16S rRNA gene were conducted according to procedures described by Sohn et al. (2004) . Comparison of the 16S rRNA gene sequence with sequences retrieved from GenBank and phylogenetic analyses were conducted according to the procedure described by Oh et al. (2009) . A total of 1342 unambiguously aligned sequences were compared. Phylogenetic trees were inferred using the maximum-likelihood (Felsenstein, 1981) , maximum-parsimony (Fitch, 1971 ) and neighbour-joining (Saitou & Nei, 1987) algorithms. The robustness of the topologies for the maximum-likelihood, maximum-parsimony and neighbour-joining trees was evaluated by bootstrap analysis (Felsenstein, 1985) based on 100, 1000 and 1000 resamplings of the sequences, respectively. Strain YH207
T shared a phylogenetic line with Brumimicrobium glaciale IC156 T with a bootstrap resampling value of 100 % in the phylogenetic trees produced by the three different methods (Fig. 1) . The 16S rRNA gene sequence similarity of strain YH207
T to B. glaciale IC156 T was 95.6 %; similarity to other strains in the family was 86.6-92.3 % (Fig. 1) .
The DNA G+C content of strain YH207 T was analysed by using an HPLC equipped with a Symmetry reversed-phase C 18 column (Stackebrandt & Liesack, 1993) and determined to be 34.3 mol%.
Analysis of cellular fatty acids was carried out by using the MIDI/Hewlett Packard Microbial Identification System (MIS; Sasser, 1990) according to the manufacturer's instructions on cells grown on MA for 2 days at 20 and 25 u C. The MIDI aerobe method Chemstation version 4.02 was used. The major cellular fatty acids at 20 u C were Table 1 . Phenotypic characteristics that differentiate strain YH207
T from B. glaciale IC156 iso-C 15 : 0 (44.2 %), iso-C 15 : 1 G (34.3 %), summed feature 3 (comprising C 16 : 1 v7c and/or iso-C 15 : 0 2-OH; 2.3 %) and iso-C 17 : 0 3-OH (8.7 %) ( Table 2) , with a marked increase in iso-C 15 : 1 G and a decrease in summed feature 3 compared with cells grown at 25 u C. Strain YH207 T contained relatively small amounts of hydroxy fatty acids but higher levels of saturated fatty acids compared with B. glaciale LMG 21434 T grown at the same temperature (Table 2) . Under increasing temperature, unsaturated fatty acids have been reported to change to saturated forms (Marr & Ingraham, 1962) and/or anteiso-branched fatty acids change to iso-branched forms (Hofherr et al., 1983) . Although this was not clear for strain YH207
T , there were differences in the proportions of some fatty acids between strain YH207
T and B. glaciale LMG 21434
T that may reflect their quite different growth temperature ranges (Table 1) .
Polar lipids were extracted using a chloroform/methanol system and separated by two-dimensional TLC using silica-gel 60 F 254 aluminium-backed thin-layer plates (Merck) (Minnikin et al., 1984; Kämpfer et al., 2003) . The solvent systems chloroform/methanol/water (65 : 24 : 4, by vol.) in the first dimension and chloroform/glacial acetic acid/methanol/water (40 : 7.5 : 6 : 1.8, by vol.) in the second dimension were used. All lipids were visualized by treating the plates with 10 % (w/v) molybdatophosphoric acid followed by heating at 150 u C for 10 min. Lipids containing free amino groups (phosphatidylethanolamine, aminophospholipids and aminolipids in this study) were detected with 0.2 % ninhydrin solution (Consden & Gordon, 1948) . Phosphorus-containing lipids (phosphatidylethanolamine, phosphatidylglycerol, aminophospholipids and phospholipids in this study) were detected with Zinzadze reagent (Dittmer & Lester, 1964) . Sugar groups were detected by spraying 0.5 % (w/v) a-naphthol reagent followed by heating at 100 u C for 10 min (Jacin & Mishkin, 1965 ). Dragendorff's reagent was used for detecting phosphatidylcholine. All reagents were purchased from Merck. The major cellular polar lipids were phosphatidylethanolamine, phosphatidylglycerol, three unidentified lipids, three unidentified aminophospholipids, one unidentified phospholipid, four unidentified aminolipids and three unidentified glycolipids (Fig. S1 , available in IJSEM Online). The major difference observed was that the unidentified phospholipid and aminophospholipids present in strain YH207 T were absent from B. glaciale LMG 21434 T (Fig. S1 ).
In accordance with the other members of the order Flavobacteriales, the major respiratory quinone of strain YH207 T and B. glaciale LMG 21434 T was MK-6, as determined by HPLC analysis according to the method of Collins (1985 The results of the phylogenetic analysis based on 16S rRNA gene sequences suggest that strain YH207 T is affiliated with the genus Brumimicrobium (Fig. 1) . Physiologically, strain YH207 T and B. glaciale IC156 T differ in growth temperature (Table 1 ) and in polar lipid and fatty acid compositions ( Fig. S1 and Table 2 ). In addition, the ability to hydrolyse starch, Tween 80 and gelatin differed between the two strains. Strain YH207 T could not reduce nitrate, whereas B. glaciale IC156 T could (Table 1 ). These properties show that strain YH207
T is distinguished from B. glaciale IC156 T ; therefore, a novel species, Brumimicrobium mesophilum sp. nov., is proposed for strain YH207
T .
Emended description of the genus Brumimicrobium Bowman et al. 2003
The original description of the genus Brumimicrobium given by Bowman et al. (2003) is modified as follows. Cells are slightly curved or straight rods with rounded ends. Do not form microcysts or gas vesicles. Do not form circular, coiled or helical cells. Cell mass is pigmented intensely orange. Motile by gliding or non-motile. Cold-adapted or mesophilic, facultatively anaerobic and fermentative marine chemoheterotrophs that require Na + ions for growth. Some strains additionally require yeast extract and vitamins for growth. Contain phosphatidylethanolamine, phosphatidylglycerol, an unidentified phospholipid (PL1 in Fig. S1 ), an unidentified aminophospholipid (APL1 in Fig.  S1 ) and an unidentified lipid (L3) as common predominant polar lipids. Fatty acids consist mostly of branchedchain or hydroxyl components, including iso-C 15 : 1 G, iso-C 15 : 0 and C 17 : 0 3-OH. The major respiratory quinone is MK-6. The DNA G+C content is 34.3-40 mol%. A member of the family Cryomorphaceae in the class Flavobacteriia, according to 16S rRNA gene sequence analysis. The type species is Brumimicrobium glaciale.
Emended description of Brumimicrobium glaciale Bowman et al. 2003
The description remains as given by Bowman et al. (2003) with the following amendments. Cells are aerobic, Gramnegative, rod-shaped and motile by gliding. Colonies on MA at 20 u C are opaque, convex, uniformly circular and orange. Growth occurs between 22 and 25 u C (optimum 16-19 u C), at pH 6.5-8.5 (optimum pH 7.0) and in the presence of 0.5-8 % (w/v) NaCl (optimum 3 %). Produces catalase but not oxidase. Hydrolyses gelatin but not urea. Produces acetoin but not indole or H 2 S. Nitrate is reduced to nitrite. Arginine dihydrolase, lysine and ornithine decarboxylase and tryptophan deaminase activities are not detected with the API 20E kit. When assayed with the API ZYM system, alkaline phosphatase, esterase (C4), esterase lipase (C8), lipase (C14), leucine arylamidase, valine arylamidase, cystine arylamidase and acid phosphatase are present, and naphthol-AS-BI-phosphohydrolase, agalactosidase, b-galactosidase, trypsin, a-chymotrypsin, phosphatidylglycerol, an unidentified lipid (L1), three unidentified aminolipids (AL1, AL3 and AL5) and four unidentified glycolipids (GL1, GL3, GL4 and GL5) (Fig. S1) Cells are aerobic, Gram-stain-negative, rod-shaped (0.3-0.560.8-1.7 mm) and non-motile. Colonies on MA at 25 u C are opaque, convex, uniformly circular and orange. Growth occurs at 11-36 u C (optimum 26 u C), at pH 6.5-10 (optimum pH 7.5) and in the presence of 0.5-9.0 % (w/ v) sea salts (equivalent to 0.4-7.0 % NaCl) (optimum 3.5 %). Produces catalase but not oxidase. Hydrolyses starch and gelatin, but not casein, chitin, urea, agar or Tween 80. Arginine dihydrolase, lysine and ornithine decarboxylase and tryptophan deaminase activities are not detected with the API 20E kit. When assayed with the API ZYM system, alkaline phosphatase, esterase (C4), esterase lipase (C8), lipase (C14), leucine arylamidase, valine arylamidase, cystine arylamidase and acid phosphatase are present, and naphthol-AS-BI-phosphohydrolase, agalactosidase, b-galactosidase, trypsin, a-chymotrypsin, b-glucuronidase, a-glucosidase, b-glucosidase, N-acetyl-bglucosaminidase, a-mannosidase and a-fucosidase are absent. In the Microlog GN2 microplate, utilizes a- L-asparagine, L-aspartic acid, L-glutamic acid, L-proline, Lthreonine, DL-a-glycerol phosphate and glucose 1-phosphate. The dominant fatty acids are iso-C 15 : 0 , iso-C 15 : 1 G, iso-C 17 : 0 3-OH and summed feature 3 (C 16 : 1 v7c and/or iso-C 15 : 0 2-OH). The predominant polar lipids are phosphatidylethanolamine, three unidentified lipids (L2, L3 and L4), three unidentified aminophospholipids (APL1, APL2 and APL3), an unidentified phospholipid (PL1), four unidentified aminolipids (AL1, AL2, AL4 and AL5) and three unidentified glycolipids (GL2, GL3 and GL4) (Fig.  S1 ). The DNA G+C content of the type strain is 34.3 mol%.
The type strain, YH207 T (5KCCM 42331 T 5JCM 14063 T ), was isolated from a tidal flat sediment at Yeongheung-do on the coast of the Yellow Sea, Korea (37 u 169 N 126 u 269 E).
